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!w{gJzfqoh%tvh!qo}~h!zr{vrt~h  ry  tvpfvfpfqoh!ytÃ¥,r{¦{hN}!°2mSnxy%htvcfhdt~ry}~nxt~now{y  wShO}UywtÃw|!!pfÃyfhNr2t~ch1¥,r{qxq
r{y  t~cfhO~hr{~h&yw³~h!¨©rttvr`cfgJh!ytzw`nxyt}!´t~cfns}tvhO}t1no}yfwt}~pfnxtvrqxhjtvw²h!¯urqoprt~hjt~chh ²%noh!y%;w{§
tvcfh¥drqoqx¨Qqsr\¥ noy  hN}~!~nofnoyf³t~cw`}~hzfcfhOyfw{gJh!yrf° ;/w`~hOwu¯{h!N´f}~nxy!htvcfh ;ªr`cªySpfgKh!no}qxwu¥&´t~cfh
hOyfh!v{hO¿prt~now{yªzfqsr\|}r²}~hO!w{y  r{~;~w`qxhnoyªtvcfh}~w{qop|t~now{y}1ry  t~cfhJm*<&mt~hO~g noyªt~cfns}hO¿prutvnxw`y
ns}ywtl!w{gJzfqoh%tvh!qo¯ur{qxn  rutvh  St~cfhzfvhO}~h!ytt~hN}t~¨©Or{}~h{°»bdcfh;t~pfvfpfqoh!ytJUvr{y  tvqySpfghO«A}~h!h
­<¿°i``®cr`}dhOh!yªr{}v}~pfgJh  hO¿prqEtvw 	
  2  E  nxyªr{qxqEtvcfh}nogpqort~now{y}  hN}~!~noKh  °b¥w  nxÁKhO~hOytj!w{gJzfp|trut~now{yrq  w{g³r{nxy}¾cr\¯`hKh!hOyHp}~h  §[w{¾t~chJ}~nogpfqsrutvnxw`y}Etvcfh!no  nogJh!y|¨
}~now{y}&r{~hJvh!zKw{~t~h  noyb
rµ°Ã{´¥n·tvcvh%§[hO~hOy%hltvw/t~cfh 9 no°µ°²bdcfh  w`gJr{nxyÀ«Wr`®¾¥dr{}jw{vno{noyrqoqx
pfnxqxt¾§[w{1tvcfh³¸J¹Cº¾glw  hOqW´Ktvcrut¾no}yfwtjrfqohtvw}~nxgpfqsrut~ht~cfht~cfvh!h  noglhOy}~nxw`yrq
h%ÁEhO%tv}w§Ut~p¨
pfqxhOy%h`°2 y²t~chqsrv{h1h f ²}~nxgpfqsrut~now{y}!´`t~cfns}  w{g³r{nxy²cr{}hOh!y²§[w`pfy  t~wKht~wSwl}~cfw`tt~wr{qxqowu¥
rJz~w`zhO  hO}v%vnoz|t~now{yªw{§
tvcfhcr{vr`8tvh!vno}t~ns¾glw  hN}1w{§tvcfh±wu¥Vnoy/t~cfh  nxvhO%t~now{y/w§2tvcfh%Sqonxy  h!
r|no}O° 1wu¥,h!¯`h!N´nxtcr`}Kh!hOyLp}~h  noyCw{  hOt~w»t~hO}tlt~cfh}hOy}nxt~no¯Sn·tw§tvcfh;vhO}~pfqxtv}t~wH}~w{gJh²w{§
tvcfh}~nxgpfqsrut~now{y/zr{vr{gJh%t~hOv}O°< y  h!h  ´r{q·tvcfw{pf`c§[w{1tvcfns}1vhOr{}~w{y/r³¿prytvn·trut~no¯{hr{{vh!hOglhOytd¥nxt~c
tvcfh1h!SzKh!vnoglhOytvrq~hN}pfqxtv}!r{ylywt<Kh1h%|zKhO%t~h  ´`noy  ns!rt~now{y}!ryJKh1w{ftvrnoyfh  w{yJt~ch¿prqon·trutvnx¯`h
h!ÁKhN8t<w{§tvcfh  nxÁKhO~hOyt<zrrgJh!t~h!}O° 9 w`<rjgJw{vh  h%trnoqxh  !w{gJzr{~ns}w`y¥nxt~cJtvcfh1h%|zKh!vnxgJhOy`t}!´{t~cfh
 w{g³rnoyH«A®cr{}hOh!yp}~h  ´|¥cfw}h  noglhOy}~nxw`y},cr\¯{hhOh!y/cfw`}~h!y²noy/r{!!w{  t~wt~chj}~pf`{hO}t~now{y}
`nx¯`h!y§[w{dtvcfh¬µ­<m¥,w{v¦|}cfw`z  hN}~!~noKh  nxyªh!§°" 7  $©°<bdcfh&w`yfqx  n·ÁEh!vh!y%h&ns}dnxyt~ch  ns}try!h¾w{§
tvcfh&w{pft±wu¥V}pf~§Ar{!h§[vw{g t~cfh!qonoy  h!N´f¥cfnscno}}~g³rqoqxhOnxy/w{p1!r{}~h{°
¶,t½tvcfhÃnoy|±wu¥&´!t~cfhU±wu¥Hns}½}~pfzfzKw`}~h  t~wKhÃpfy  no}t~pfvKh  °
¶,t½t~cfh<w{p|t~±wu¥&´Nmtvh!`h!~¨ rvgJnxyf	" 7 ? $
!w{y  n·tvnxw`y}1rvh&p}~h  °dbdcfw}hKw{py  rv!w{y  n·tvnxw`y}1rvh&¥,h!qoqµ}pn·tvh  §[w{±wu¥1}noyª¥cfnsctvcfh!w{y|¨
¯`hO%t~no¯{h,t~hO~g³}Ãr{~h  w`glnoyr{y`tÃw`ylt~cfh  n·ÁEp}~nx¯`hdt~h!vg³}!´r{}2noyJt~cfh!r{}~hrutÃns}~}~pfh`´`}~nxy!hdt~cfhh!Syfw`q  }
ySpfghOUno}Ãcfnx`c½°2 ylt~cfh s ry j no~hN8tvnxw`y}!´}qonozlKw{py  rv!w{y  nxt~now{y}Urvh,nogJzw}h  °2 ylt~cfh1}~nxgl¨
pqort~now{y}nxy/h!§°" 7  $½zhO~now  noKw{pfy  rvJ!w{y  n·tvnxw`y},¥hO~hp}h  noy²tvcfh  novhO8tvnxw`y²tvwvh!zfvw  p!h
tvcfh&±wu¥Vrvw{pfy  r{y/nxy|Äyfn·tvh%Sqonxy  h!N°bdcfhh%ÁEhO8t}1w{§
yfw²}~qonxzªKw{pfy  rv;%w`y  nxt~now{y}1nxgJzKw`}~h  noy
w`pf¬µ­mrvh  no}v%p}v}~h  nxyLmShN°²i° ?°;¶ pfyfnx§[w{vg ±wu¥cr`}jhOh!yCr`}~}~pfgJh  r{}&noyfnxt~nsrq<!w{y  n·tvnxw`y
§[w`,t~cfh&}~nxgpfqort~now{y}O°  y²t~ch¾Kw  {´Stvcfh&h!nscr{  td¥drqoq·¨©qor\¥+cr`},hOh!yp}h  §[w`ryr{zfzfvw\|nxg³rutvh
yhOr~¨©¥,r{qxq<t~vhOrutvgJh!ytO°L¶qxgJw}t²rqoqdw§1tvcfhª}nogpqort~now{y}  hN}~!~noh  noy]h!§° " 7  $1cr\¯`hrqs}~wHKh!hOy
zKh!~§[w{vgJh  ¥n·tvc/¥,r{qxqx¨Qqsr\¥1}O°
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bdcfhlmt~vw{pfcrq½ySpfghOry  «[t~nogJhr\¯{hOvr{{h  ®  vr{²%wSh ²%noh!ytr{~hjtvcfh{qow{rq½zr{vr{gJh%t~hOv}dw{§
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bdchpfzS¥noy  noyfzrrgJh%tvh!Ã´|noyt~vw  p%h  noymShN°Sf°o{´S%w{ytv~w`qo}Ãt~cfh  h!`~hOh1w§pfzS¥nxy  nxyfnxy;t~cfh
hO¯urqoprutvnxw`yw{§Ktvcfh{r  nxhOy`t}
§[w{Utvcfh ;ª¾m ,¬ªvhO%w`y}t~vp8tvnxw`ygJh%tvcfw  °#Àcfh!y³¥,hcr\¯{h   E XX ´tvcfh1}vcfh!gJh,§[w{2tvcfh1%w`y¯`hO%t~no¯{hÃ±p||hO}UhO¯\r{qxprut~now{yno}Ut~cfno  ¨Qw`  hOUr{!!pfrut~h§[w{UqonoyfhOr{Ã}|}t~h!g³}«AnW° h{°
r  ¯{hN8tvnxw`y»hO¿prt~now{y}®8´½r`}}~cfwu¥y¼noyYmShO{°E°x :t~chg³rnoyzr~tw{§h!vvw{ns}jr;ySpfgJhO~ns!r{q  n·ÁEp}~nxw`y
tvh!vg/´Sr{y  nxt!rynxytvh!~§[h!vh¥nxt~ct~cfh&m*<&m³¯Sns}~!w`}~n·tJw{§½t~cfh&mSg³r`w{vnxy}¦Slglw  hOqW°ÃbdchySpfgJh!vns!rq
 n·ÁEp}~nxw`yªt~hO~g  wShO}yfwt¾zfvw  p%ht~cfhl}~r{glhh%ÁEhO8t}w`yªt~ch}~w{qop|t~now{y¼r`}tvcfhlm*<&m»¯Sno}v%w}nxt;w`yfh{´
}~noy%h»nxtns}zf~w`zw`tvnxw`yrq1t~wYtvcfh¼§[w`pf~t~c}~zrutvnor{q  hO~no¯urut~no¯{hN}²w{§¾tvcfh¯{h!qow|%nxt~nohO};¥cfnxqohªtvcfhm=<&m
¯Sns}~!w`}~n·tJtvh!vg5ns}dzfvw{zKw{~t~now{yr{qtvwlt~cfh}~hO!w{y  }zrut~nsrq  h!vnx¯urutvnx¯`hO},w§
t~ch&¯{h!qow|%nxt~nohO}O°
 yw{  h!t~wt~hN}tdtvcfhh!ÁKhN8tw§ Hw`y²t~chj}~w{qop|tvnxw`y½´Ä¯{hj}nogpqort~now{y}cr\¯{hhOh!y/!r{~vnxh  w{pft,w`y
tvcfh  w{g³r{nxy+«Ar®8´µ¥nxt~c  2  E  X!4 E  :4 E  KA4	 E KA4	 E X °JbdcfhJwt~ch!}vcfh!gJhlzrrgJh%tvh!N´:¥cfnsc nxvhO%t~qoJ!w{yt~vw{qs}Utvcfhr{gJw{pfytw{§½ySpfgJh!vnoOrqK¯ns}v%w`}~nxt{´{ns}d}h!t<tvw     '  2  E  noy²tvcfno}Ä}t,}~h%tw{§}~nogpfqsrutvnxw`y}!°1bdch¯urqopfhO}w§2tvcfhgJhNry  r;!wSh ²%noh!ytr{y  w§UtvcfhlmSt~vw{pfcr{qµySpfghOw{ftvrnoyfh 
noyt~cfh}nogpfqsrutvnxw`y}dcr\¯`h¾Kh!hOyªzfqowttvh  r`},§[pfy8tvnxw`y}1w{§Ynoy 9 nx°fi²ry  noy 9 nx°>l~hN}zKhO%t~no¯{hOqx`°
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}~|}tvh!g³rutvnoOrqoqxnoy%vhOr`}hN}¥ch!y  ns}Jnxy%vhOr{}~h  ry  t~cfhª}~w{qop|t~now{yLt~hOy  }lt~wKhgJw`~h  nxÁKhO~hOy`t
§[vw{g t~ch²h%|zKh!vnxgJh!ytrq<w`yfh{°ªbdcfns}h!|zhO~noh!y!h²}p{{hN}t}jt~chcfw`no!h³w§1rªqowu¥  <w{yt~ch;wtvcfh!
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9 nx`pf~h > Ã­2ÁKhN8t1w{§tvcfh&pfzS¥nxy  nxylzrrgJh%tvh!w{yt~cfhmSt~vw{pfcr{q:ySpfgKh!N°
cry  ´Ktvcfno}¾zr{vr{gJh%t~hOOry»yfw{t¾Kh  hO!~hNr{}~h  t~wSwgpc½´Ew{t~cfhO~¥ns}h¥h~ns}~¦tvw;cr\¯`hySpfgJh!vns!rq
noy}tvr{fnxqonxt²nxytvcfh}nogpqort~now{y½°
bdcfh²}vrgJh³Kh!cr\¯Snow{jw§,t~ch³glhNry  rª%wSh³!nxhOyt&r{y  w§,t~cfh;mSt~vw{pfcr{qÃySpfgKh!&cr{}&Kh!hOy
w`}~h!v¯{h  S¯urvnoyf/tvcfhzrrgJh%tvh!     '  ry  ¦{hOh!zfnoyf  2   X °»bdcfno}ns}vh!zfvhO}~h!ytvh  noy9 no° ?°À©t²no}Jnoyt~h!vhO}t~noyft~wyfw{t~h/tvcrut³§[w`³qxwu¥ ¯ur{qxpfhN}³w§     '  tvcfhª¯urqopfh/w§  
 t~h!y  }Jt~w}tvr{fnoqxn  h St~cfns}1%w`y|Ävg³},t~crt,tvcfhrgJw`pfytdw{§
ySpfgJhO~ns!r{qK¯Sns}~!w`}~n·t}cfw`pfq  Kh&g³rnoy`trnoyfh  r{}dqowu¥
r`}dzw}~}~nofqxh¾tvwlvh  p%h&}~zfpfvnxw`p}dh%ÁEhO%tv}w`y;tvcfh}w`qxpft~now{y½°
 ytvcfh;qon·tvh!rutvpf~hJtvcfh!vh³ns}r/{hOyfh!rqr{vh!hOgJh!yt&w{yt~ch³§Ar{%tt~crtt~ch²ySpfgJh!vnoOrqÃ¯Sns}~!w`}~n·t
noyt~hO§[hO~hN}¥nxt~ct~chm=<&m¯Sns}~!w`}~n·tr{y  tvcrutÃ¬µ­m}~nogpfqsrutvnxw`y}2}cfw`pfq  Kh,zKh!~§[w{vgJh  ¥n·tvcl!h!yt~rq
}vcfhOglhN}jw{¥nxt~cYqowu¥6pfzS¥nxy  nxyf°; yYzr{tvno!pfqsrN´µnoy1h%§°"o{ $Ãt~ch;%w`glzrut~nofnoqxnxt¼Kh%t¥,h!hOyt~cfh
}~cfw|¦»!r{z|t~p~noyfª}~ch!gJhO}&r{y  tvcfh²¬µ­m¼ns}r{yrqo|}h  ry  nxtno}}cfwu¥y¼t~crt&t~cfw}h³}vcfh!gJhN}&rvh
ywt!w{gJzrutvnxqxh³¥nxt~cCr»m*<&mYglw  hOqW°/bdcfns}ns}&noyCr{!!w{  t~w/t~ch²~hN}pq·t}zfvhO}~h!yt~h  cfh!vh{°/¶}r
!w{y}~hO¿pfhOy%h`´Snxyw{  h!,t~wlzKh!~§[w{vg ¬µ­<m}nogpqort~now{y},¥nxt~c/¶­Ã  ´St~chj}~cfw|¦²!r{z|t~p~noyf§[hNrutvpf~h
w{§Et~cfh¾b V}~cfhOgJhh!gJzfqowu{h  ¥noqoqyfw{t<hp}~h  °2 y  hOh  ´`t~ch}~ch!gJh1¥noqxqKhrqxt~h!vh  St~pfynxyf
tvcfh  h!`~hOhw§<pz¥noy  noyfnxyHw{  h!t~w~hNr{c¼r;glnoyfnogpfg qoh!¯`h!q2w§<}tvr{fnoqxnxt/§[w{t~cfhJ}~nxgpfqort~now{y}
r{y  ´rut2t~cfh}~r{glh,tvnxgJh{´{t~w&¦`h!h!zltvcfhySpfgJh!vnoOrq|¯Sno}v%w}nxtr`}2qxwu¥ r{}2zKw`}v}nofqoh{°2bdcfno}Ãno}UzKw`}v}~nxfqoh,§[w{
tvcfhtvhO}t¨ !r`}hrtno}v}~pfh}~nxy!h¥,h  w²ywtcr\¯`h}cwS¦¨©¥,r\¯`hO},noyªt~cfh±wu¥ }nogpqort~h  ° y/t~cfhl!r{}~hO}
¥ch!vh  no}v%w`y`tvnxySpfnxt~nohO}r{~hjzfvhO}~h!ytnoytvcfhj±wu¥&´|tvcfh!vh&rvh¾t¥wJzKw`}v}nofqohjr{q·tvh!vyrutvnx¯`hO}dnoy/w{  h!,t~w
`prrytvh!h1tvcfh}tvrnxqon·tw§t~cfh}~nxgpfqsrut~now{y 
{°,t~w]p}hrL}~cfw|¦¨  h!t~hN8t~noyfYgJh%tvcfw  r{y  t~wLp}h¼t~cfhH§[pfqoqpz¥noy  noyf]w§&t~chH}vcfh!gJhO}noy

















Cd − gamma (CFLmax=100)
9 nx`pf~h ? Ã­UÁKhN8tw{§zr{vr{glh!t~hO     ' w{yt~cfh&gJhNry  vr{³%wSh ²%noh!yt«  2  E XX ®8°




Khd{pfhN}~}~h  ry  §[w{Ã}tvrt~now{yr{~jzfvw{qxhOgJ}O°µ yt~ch1!r{}~h,w§noy}tvr`8t~now{yrvjr{y  t~ry}~w{yfnszf~w`fqoh!g³}!´
¥ch!vht~cfhj}~cfw|¦`¨©¥dr\¯{hO}2gJwu¯`hO}Unoy²tvnxgJh{´tvcfh}~w{qop|t~now{yH« 7 ®<!r{y²hp}~h  w`yfqxJgJwu¯Snxy&t~cfh¾gJhO}~c²noy
w`  h!,t~wl§[w{qoqowu¥t~ch}cfw|¦²¥dr\¯{h`´|ry  t~cfns}1Oryh&¯`h!v;%w`glzqxh!E°
mSw`gJhr  n·tvnxw`yrq}nogpfqsrutvnxw`y}cr\¯{h³Kh!h!yLzhO§[w`~gJh  ¥nxt~cw{p|tJrySm=<&m¯ns}v%w`}~nxtHnoyYw{  h!
tvwchO¦t~cfh/noy|±pfhOy%h/w{§1t~cfh»m*<&mLgJw  h!qdw{yLt~cfhª}~w{qop|t~now{y}!°L¶}lh%|zhN8tvh  ´<t~cfhª}~nxgpfqort~now{y}
¥nxt~c     '  2  !w{yS¯{hO~`h  w`yfqoC§[w{    E @K ° bdcfns}³ns}²rzfvww{§tvcrut³tvcfhHm*<&m]¯Sns}~!w`}~n·tr`8t}r`}r}trfnoqon  nxyf¼t~hO~g noyCtvcfhhN¿prutvnxw`y}!´Ãr`}r`!!h!z|tvh  noyLqonxt~h!rutvpfvh{°Y¶,ttvcfh/}~r{glh;t~nogJh{´
tvcfhvhO}~pfqxtv}w`|tvr{nxyfh  ¥n·tvcfw{p|tjm*<&mgJw  h!qµ¥,h!vh&zfcS|}ns!r{qxqo²yfw{t%w`y}~no}t~hOy`t U§[w{nxy}try!hrJ¥hOqxq
 h%Äyfh  ¯`w{~t~h%»}~cfh  nxy§[vhO¿pfhOy%/¥dr{}¾yfw{t§[w`pfy  °lbdcfno}¾zfvwu¯{h  t~crutO´½rt&qxhNr{}t§[w`tvcfno}¾tvhO}t¨
Or{}~h{´EtvcfhJypglhO~ns!r{q2¯ns}v%w`}~nxt»!ryHyfwt&vh!zfqsr{!htvcfh²m*<&m¼¯ns}v%w`}~nxt»ry  r²tvpfvfpfqoh!y!hlgJw  hOqUno}
tvcSp}yfhN%hO}v}vrv{°Ubdcfns}%w{y%qop}now{ycr`}hOh!yªrqs}~w  vr\¥y;§[w{  nxÁEh!vh!yttSzhN}dw§
±wu¥1}dnxy/zfvh!¯Snow{p}
}t~p  nxhN}dnxytvcfh&qxnxt~hOvrt~pfvh{°
9 pftvcfh!vgJw{vh{´n·tdcr`}<Kh!hOy;vhO%hOyt~qoJ}~cfwu¥y²noy³tvcfhqonxt~h!rutvpfvh "o{$Et~crut,§[w{db Â}~ch!gJhO}<t~cfh
ySpfgJhO~ns!r{qhO~vw{,%w{gJgJnxtt~h  noy²tvcfh  no}v%vh%tvn  rutvnxw`y²w§:tvcfhjhO¿prutvnxw`y},%w{pq  Khjw§½tvcfhj}~r{glhw{  h!
w{§,g³r{{yfnxt~p  h³w§,t~cfh;m*<&m¯Sns}~!w`}~n·t`°³ yt~cfns}Or{}~h{´½tvcfh³rut~now/h!t¥hOh!yt~chm*<&mH¯Sno}v%w}nxt¼ry 
tvcfh²ySpfgJh!vns!rq<h!v~w`j§[w{&tvcfh  ns}~!~h!t~n  rt~now{ycr{}yfwtKh!hOyYhO}t~nog³rut~h  ry  tvcfno}zKw{noy`tyh!h  }&t~w
KhnoyS¯{hN}tvnxrut~h  °1hO¯{h!~t~ch!qohO}v}!´|tvcfh}~h!y}nxt~no¯Sn·t/ryr{qx|}~no}t~crt¥,h!r{~vnxh  w{p|tnoy  ns!rt~hN}t~crutO´Knx§
tvcfh²zr{vr{gJh%t~hOv}     '  ry  \w{ r{~h³g³r{nxytvr{nxyh  qxwu¥6h!yw{pf`c½´µtvcfh²ySpfgJh!vns!rqU¯Sns}~!w`}~n·tHcr{}
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rqxh 7  ,h!cr\¯Snow{dw§2t~ch&glhNry  r³%wSh³!nxhOytry  w{§tvcfhmtv~w`pfcrq:ySpfghO¥nxt~c/¯urvnort~now{y}
w{§µtvcfhmSg³r`w{vnxy}~¦S²%w`y}trytO°
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bdchJmSg³r{{w{vnoy}¦Sª%w`y}tvryt¾no}  hOzhOy  hOy`t&w`y»t~chl¦Snoy  w{§<±wu¥%w{y}n  h!vh  ° 9 vw{g ryryr{qx|}~no}
w{§  nxÁEh!vh!yt¬µ­<m}~nxgpfqsrut~now{y}  hO}v%vnxKh  nxytvcfh&qxnxt~hOvrt~pfvhJ«A}~h!hj§[w{h!frgJzfqohj1h%§°" 7  $[®8´n·t1}~h!h!g³}
tvcrut   2  E  %w`pfq  Kh1ryr`!!h!z|trfqoh¯ur{qxpfh,§[w`tvcfhmSg³r`w{vnxy}¦S&%w`y}tryt2nxyt~cfh,±wu¥]rutUno}v}~pfh{°wu¥hO¯{hOO´utvcfh¾m|gJr{{w`~noy}~¦l%w`y}tryt<cr`}ÃKh!hOy;¯urvnxh  ¥n·tvcfnoy³t~cfh¾ryf`h      E -4  E    tvwt~hN}ttvcfh&h%ÁEhO%t1w§
t~cfhlm*<&m¯ns}v%w`}~nxt³w{yt~cfh}~w{qop|tvnxw`y½°Ã©t1cr`}dhOh!yªw{}hO~¯`h  tvcrutN´fS;noy%vhOr`}noyf  
«[t~cSp}nxy%vhOr{}~noyfJt~cfh³m*<&m/¯Sns}~!w`}~n·tf®%´tvcfhgJhOr{y  r²!wh²%noh!ytnoy%vhOr`}hN}¥cfnoqxht~cfh³mtv~w`pfcrq
ySpfghO  hN%vhOr{}~hO}O°1wu¥,h!¯`h!N´8t~ch<}hOy}~n·tvnx¯Snxtw§t~cw`}~hU{qow{r{qu¯\r{~nsrqxhN}Kt~w1rdvh!g³rv¦urfqoh2¯\r{~nsrutvnxw`y
w{§   ns}rutvcfh!qowu¥&°bdcno}no}zf~w`rqx  pfh³t~w»t~cfh²zr~t~ns%pfqsrjtvhO}t!r`}h²rtno}v}~pfh{° y  hOh  ´Ur{}




tvcfh¾~hN}pfqxtv}w§:t¥,w}~nogpfqsrutvnxw`y}ÃzKh!~§[w{vgJh  ¥nxt~c   2  E  ry    2  E   ~hN}zKhO%t~no¯{h!qo{´Snoy³t~hO~g³}w{§µtvcfh&gJhOry  r³%wSh³!nxhOytr{y  w§
t~cfhmtv~w`pfcrq:ySpfghOO°Ãbdch¾w{t~cfhOnxyzfp|t1zr{vr{glh!t~hOv},cr\¯`h
Kh!hOyª}h!tt~wJt~chj§[w{qoqxwu¥noyfJ¯urqopfhO}      '  2  E !4  2  E  X ´    {no¯{hOyS;­Ã¿K°
« 8u®8°<mSnoy!h&t~cfhm=<&m¼¯Sns}~!w`}~n·t¼no}&z~w`zw`tvnxw`yrq
t~w/tvcfh;}v¿prvhJ¯\r{qxph³w§  u´r{}v}~pfgJnxyf   2  E  w{   2  E  qohOr  }¾t~w»r  nxÁEh!vh!y!h³w§r§Ar{8tvw{ K E   noyt~cfh;m=<&m¼¯Sns}~!w`}~n·t`°²bdcfh³¯urvnort~now{y}¾w{§tvcfhmtv~w`pfcrqySpfghO1ry  w§
t~ch&glhNry  r³%wSh ²!nxhOy`t1r{~hjrzfz~w\|nogJrt~hOqx³w{§   ) °
 j
6 ^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 
 yYw`  h!jt~wªpy  h!}tvry  t~cfh  n·ÁEh!vh!y!hO}&Kh%t¥,h!hOyt~cfh³t¥,w  h!Äyfnxt~now{y}w§dt~cfh;hO¿pfno¯\r{qxhOyt&Äq·tvh!
¥n  tvc;{no¯{hOy;noymShN°|f° 7 ´|r¨Qzfvnow{vnft~hN}t},cr\¯{hhOh!y;zKh!~§[w{vgJh  °U¶ynoy}tvrytryfhOw{p}<¯{h!qow|%nxtJÄh!q  ´
w`|tvr{nxyh  noyr¬­<m¼}~nogpfqsrutvnxw`y½´:¥n·tvc   2  E  ´     '  2  E !4  2  E  X r{y    `nx¯`h!y»S­<¿°8f´:cr`}jhOh!y%w`y}n  hO~h  :t~chlrutvnxw}¾h!t¥hOh!yHt~cfh²m*<&mH¯Sno}v%w}nxtY« V ®¾ry  tvcfhJglw`qxhN%pfqsr¯Sns}~!w`}~n·tC« V ®jcr\¯`hlKh!hOyh!¯urqoprutvh  S»tvcfhJt¥w  nxÁEh!vh!yt  h!Äyfnxt~now{y}&p}noyft~cfh;{no¯{h!y¯{hOqxw|!n·tÄh!q  °U y 9 no°8¥,hjcr\¯{hjzfqowt~t~h  tvcfh&vrt~now 
 
§[w{dt~ch  h%Äyn·tvnxw`y« 8u®<w{§µtvcfhjÄqxt~h!¥n  tvc½°
,+wu¯{hO~qsrzfznxyftvcfh¼gJhN}cÀtvwCtvcfhHns}~wu¯\r{qxphO}¼« 9 nx°,®8´1nxtns};zKw`}v}~nxfqoh»tvwLyfw{t~h¼t~crtzKhOr{¦S}
r{~h&!w{y!h!yt~rutvh  nxy»rl§[hO¥ yfw  hN}qowSOrutvh  w{yt~chfno{{hN}t1hOqxhOgJh!ytv}d§Ar{§[vw{g tvcfh&Kw  {°dbdcfno}1no}
noyt~hO~hN}tvnxyf¾}noy!h,nxtU{no¯{hN}r{yn  hOrw§t~cfhd}hOy}~n·tvnx¯Snxt&w§tvcfh1mSg³r`w{vnxy}~¦SgJw  hOqSt~wt~cfhdgJhO}~c}~n  h{°
 y  h!h  ´Et~pfvfpfqoh!ytj¯Sno}v%w}nxtns}jr³§[pfy8t~now{yHw§Ãtvcfhlqxw|!r{q






































9 no{pfvh drut~now;Kh%t¥,h!hOy/t~cfh³m*<&m/¯Sns}~!w`}~n·t/ry  t~cfhl`r`}¯Sno}v%w}nxt    2  E  ´   h!Äyfh  noy­<¿°« 8u®8°
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9 no{pfvh» 1rutvnxwYKh%t¥,h!hOy+t~cfhm*<&m ¯Sno}v%w}nxt]r{y  t~cfh¼glw`qxhN%pfqsr³¯Sns}~!w`}~n·t   2  E  ´   h%Äyfh  nxyª­Ã¿K°µ« 8\i®%°
w{§Ãt~chlhN¿pfnx¯ur{qxhOy`t¾Äqxt~hO&¥n  tvc½°bdcSp}O´½w`y¼fno{`h!¾h!qoh!gJh!ytv}O´:h!¯`h!yHn·§t~cfhJ¯{hOqxw|!n·tª`vr  nxhOytv}¾rvh
qowu¥,h!N´¥,hcr\¯`hcfwu¥,h!¯`h!r;~hOgJr{~¦ur{fqxqsrv{h&tvpf~pfqxhOyt¾¯Sns}~!w`}~n·t`°bdcfns}noy  ns!rt~hN}tvcrutjrfvpfz|t
cryf`hO}Ãnoy²tvcfh¾h!qoh!gJh!yt,}~n  h}~cfw`pfq  hjr\¯{w`n  h  ry  t~cfh¾{vn  ~h!ÄyfhOglhOytv},}cfw`pfq  hjr{}vh!{pqor{
r`}zKw`}v}nofqoh&¥n·tvc/t~cfns}m*<&mgJw  hOqW°, y/t~cfh¥,r{¦{h{´¥cfh!vhjt~cfhglhN}c/ns}1vh%Äyh  h!yfw`pf{cµ´ft~ch!vhrvh
zKhOr{¦²¯urqopfhO}dw{§2r{~w`pfy  {f´fr`}d~hOzw`tvh  nxyªb
rfqoh&f°
bdcfhvrt~now»Kh%t¥,h!h!yCt~cfh/m*<&mYry  t~cfhgJw{qohO%pqor{¯Sno}v%w}nxt¼§[w`tvcfh  h!Äyfnxt~now{y « 8\iS®&w§  
cr{}hOh!yCzfqowt~t~h  §[w{t~ch}vrgJh²¯`h!qowS!n·tÄhOq  nxy 9 no°2f°bdcfhªmSg³r`w{vnxy}~¦SH!w{y}tvr{y`tno}J}t~noqxq
  2  E  °¶}nxt&no}¾zKw`}v}nofqohtvw}~h!h§[vw{g t~cfw}hÄ`pf~hN}!´Ktvcfh³¿`prqon·trut~no¯{hhOcr\¯Snxw`ns}t~cfh³}vrgJh{´p|tjt~cfh²m*<&m¼¯Sno}v%w}nxt/w{|trnoyfh  ¥n·tvc¼tvcfns}jqortt~hO  h%Äyn·tvnxw`yHns}jrzfzfvw\|nxg³rt~h!qo3T;t~nogJhO}jqowu¥hO
tvcry»t~crtw{ftvrnoyfh  ¥n·tvc¼­Ã¿K°
« 8u®«A}~h!hbr{½°K®8°bdcno}  nxÁKhO~hOy%hns}gpc»gJw`~h!w{ytvr{nxyh  §[w{
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